Using a comprehensive database covering 50 industry groups and 34 countries over the period 1992 to 2001 this paper examines the roles of the country and industry effects in international equity returns. It focuses on their evolution and on geographical differences. Although the country effects still dominate the industry effects in the full sample period, there has been a major upward shift in the industry effects since 1999, especially in Europe and North America. This is not confined to the Technology, Telecommunications and Media sectors and is not thus a temporary phenomenon. These developments have implications for international portfolio diversification.
Introduction
Diversifying a financial portfolio by adding international investment improves the portfolio's risk-return characteristics. This international diversification benefit, first identified in Grubel (1968) , is now well documented by academics and experienced by investors. International diversification benefits stem from the fact that equity markets are not perfectly integrated due to country specific factors, such as local monetary and fiscal policies, and differences in institutional and legal regimes.
These country factors may act as a wedge to separate equity markets from full integration and induce large country specific variation in returns. On the other hand, however, the diversification benefits might be due to the differences in the national industrial compositions. For example, investing in Switzerland means a disproportionate bet on banking industry and diversification into Australia places a large bet on basic resources. As Roll (1992) argues, industry factors are important in explaining cross-sectional differences in volatility, as well as the correlation structure of country index returns. The relative importance of country factors versus industry factors in the equity return process defines the diversification strategies for financial portfolio management. If country factors are more important, diversification across countries is a more effective tool in reducing the portfolio risks. Conversely, if industry factors are more important, diversification across industries has more merits in achieving the risk reductions.
Whether the national return variation is driven by country effects or industry effects has long been a challenge to academics. Early studies including Lessard (1974) and Solnik (1974) have documented the influence of industry effects on country index returns. Both papers conclude that country effects dominate industry -3 -effects. The dominance of country effects over industry effects has also been identified in most of the recent studies. For example, Heston and Rouwenhorst (1994) analyse 12 European countries (MSCI Indexes) on 829 stocks and 7 broad industries from 1978-1992 and find that the industrial structure explains less than 1%
of the variance of equally-weighted country index returns and the low correlation between country indexes is almost completely due to country-specific sources of return variation. The small industry effects imply that country diversification remains more effective than industrial diversification.
Using data from Dow Jones Global Indexes which include 25 worldwide countries and 66 well-defined industries during the period of 1992-1995, Griffin and Karolyi (1998) report that the industrial composition of country indexes can only explain 4% of the variation in the average country index, and the country effects dominate the industry effects for the time period examined. Similar results are also found in Grinold et al. (1989) , Beckers, Grinold and Stefek (1992) , Drummen and Zimmermann (1992) , Heston and Rouwenhorst (1995) , Beckers, Connor and Curds (1996) and Rouwenhorst (1999) .
using the most recent data from DJGI, we explore whether the dynamics of country and industry effects have been changing over time. In fact, our findings nest the earlier studies and provide an explanation for their contrasting results.
Second, we study the heterogeneity of country and industry effects across regions. The formation of large economic and trading blocks such as EU, NAFTA
and ASEAN, has accelerated the regional integration in economic activities. Notably, in Europe the establishment of the European Monetary Union (EMU) and the increasing harmonization of government policies stand in contrast to the other regions.
The regional integration and the varying degree of regional economic concentration may suggest that the dynamics of country vs. industry effects vary across different regions, and therefore analyses based on one region as in many earlier studies might be misleading.
Third, we explore whether the recent increase of industry effects is due to IT bubbles. Brooks and Delnegro (2002) find that the rise of industry effects is only confined to the TMT (Technology, Media and Telecommunications) sectors, and it has been caused by IT bubbles and is thus a temporary phenomenon. We address this issue in our estimation by investigating whether the increase of industry effects is an industry-wide phenomenon or just prominent in TMT sectors.
Finally, we examine whether there are any differences between traded and non-traded goods industries, as suggested by Griffin and Karolyi (1998) .
The paper is organized as follows: Section 2 discusses the data and methodology, and Section 3 presents the descriptive statistics and our major results.
Section 4 tests the robustness of our results by excluding the TMT sectors, which could have been responsible for the increase of the industry effects in recent years.
-6 -The last section summarizes our results and discusses the implications for portfolio diversification.
Data and Methodology

Dow Jones Global Indexes Data
The Dow Jones Global Indexes database has a comprehensive coverage both across industries and across countries. Its coverage represents 95% of free float market cap at the country level and comprises large cap, mid-cap and small-cap equities. Currently the indexes include 51 well partitioned industry groups and 34 worldwide countries, 11 of which belong to emerging markets. 1 In a sense, the indexes are well diversified both across countries and across industries, and the estimation based on such dataset will be less biased and reflect more accurately the universal global industry effects.
The data used in this paper are the weekly industry-level total return series.
We use US dollar-denominated, Wednesday to Wednesday total return indexes spanning the period from Jan 8, 1992 to Dec 26, 2001, with a total of over 1030 observations at a point in time.
2 Table 1 group. Only 9 out of the total 50 industries have coverage in fewer than 10 countries.
Methodology
We apply in our analysis the dummy variable regression framework of Heston and Rouwenhorst (1994) and Griffin and Karolyi (1998) . The return of an equity can be decomposed into four components: a common factor, an industry effect, a country effect and a firm-specific disturbance. The model has the following form:
where ijkt R is the return of an equity i that belongs to industry j and country k in period t. t α is a common factor, jt β is the pure industry effect for industry j, kt γ the pure country effect for country k , and it e is a firm-specific disturbance, which is assumed to have a zero mean and finite variance for returns in all countries and industries, and uncorrelated across equities. Model (1) allows separate influences of industry and country effects, but rules out any interaction between these effects. Our data include 50 industry categories distributed over 34 countries, so for each period t,
we re-write model (1) as:
Like in Griffin and Karolyi (1998) There is a perfect multicollinearity problem in the estimation of equation (2) since each return belongs to both one country and one industry. One way to solve the problem is to choose an industry and a country as benchmarks. However, to avoid the interpretation problem of an arbitrary benchmark, we apply the following constraints to equation (2) as other studies have done:
where w j and v k denote the value weights of respective industry j and country k in the world market portfolio.
Based on equation (2) under restrictions of (3a) and (3b), we run crosssectional regression by the Weighted Least Squares (WLS) estimate. We weigh each equation by the market cap at the beginning of the week. The estimated intercept,α , then indicates the world value-weighted market. The coefficients j βˆ can be interpreted as the "pure" industry effect relative to the value-weighted world market portfolio, and k γˆ as the "pure" country effect relative to the value-weighted world market portfolio.
Note that the regressions above produce the industry and country effects for one particular week. By running a cross-sectional regression for every week, we obtain a time series of αˆ, j βˆ and k γˆ. Based on those estimated αˆ, j βˆand k γˆ, we apply two methods to gauge the relative importance of country and industry effects.
The first one is to compute and compare the variances of country versus industry effects in the value-weighted country and industry index returns. The estimation procedure shown above allows us to decompose the value-weighted index return of country k, k R , into a component common to all the countries, αˆ, the value-weighted average of the industry effects (i.e. cumulative industry effects) based on the unique industrial composition of that country's index, and a pure country specific effect, k γˆ,
as follows: MAD was employed in Rouwenhorst (1999) and Cavaglia et al. (2000) . It can be thought of as the cap-weighted returns of "perfect foresight" strategies that are exclusively based on either country or industry tilts. The country MAD can be interpreted as the capitalisation weighted average tracking error for returns on industry-neutral country portfolios.
The industry MAD has an analogous interpretation. out of the 34 countries had negative returns in the last period.
Empirical Results
Descriptive statistics
The bottom panel in Table 2 shows that industry performance was generally more uniform than country performance. On average, industries had a higher return and lower standard deviation than did countries. The average return and standard deviation for industries for the full period were 0.107% and 1.885% respectively. The corresponding figures for countries were 0.093% and 2.653%. The negative returns were present for most of the industries during the third sub-period. In fact, out of the total 50 industries, 41 had minus returns during this period. The standard deviations for industries during the three sub-periods were all smaller than those for countries.
But the result also shows that the level of the industry volatility was increasing at a very fast speed from the first to the third sub-period, which is an indication that industries might have become increasingly important in recent years.
The global country and industry effects
We first look at the estimated results for our full sample period in Table 3 .
Panel A of Table 3 shows the comparison of pure country effects with the cumulative sum of industry effects for the country index returns based on equation (4), whereas
Panel B compares the pure industry effects with the sum of country effects for the industry index returns based on equation (5). In Panel A, one quick conclusion to be drawn is that there are considerable differences across countries in the variances of country index components. The US had the smallest country effect variance (1.112%-squared), followed by UK (2.448%), Netherlands (3.065%) and France (3.614%). On the other hand, Brazil had the highest country effect variance (50.393%), followed by Indonesia (49.14%) and Venezuela (39.816%). Generally, developed countries had smaller country effects than developing countries. The level of country effect variance for all the developed countries was less than 10% (except for Finland, which was 26.766%), whereas the variance level for emerging market economies was over 10%, with the highest being more than 40 times that of US. Thus, emerging markets, compared to advanced markets, tend to exhibit large country effects and are more segmented from the rest of the world. On average, the pure country effects in our sample were 15.181%, whereas the average cumulative industry effects were only 0.791%.
In Panel B, the semiconductors industry had the largest variance of pure industry effect at 21.906%-squared. Other industries like advertising, biotechnology, communication technology, consumer services, investment services and tobaccos were also among the highest (around 10-15%). Overall, the average pure industry effects across all industries were 5.952%. On the other hand, the corresponding cumulative country effects stood at 0.554%.
Clearly the country effects were dominant over the cumulative industry effects in the country index returns as shown in Panel A. Likewise, the industry effects dominated the sum of country effects in the industry index returns as shown in Panel B. However, if comparing the average pure country versus industry effects, one can find that the former had a variance of 15.181%, while the latter had a variance of only 5.952%. The two effects had a ratio of 2.55:1. This result indicates that the country effects during our whole sample period were a more important determinant of variation in international returns than the industry effects.
The results derived from our full sample period may not reveal recent developments in the light of EMU, the Asian crisis and increasing mergers and acquisitions, which may have had an impact on the roles of country and industry effects in the global financial markets. In order to study the evolving process of those effects over time, we divide our sample into three sub-periods: the first sub-period is from Jan 1992 to Mar 1995. This is the time period studied by Griffin and Karolyi -14 -(1998) . The second sub-period ranges from April 1995 to November 1999, and this sample period was examined by Cavaglia et al. (2000) , who have found that industry effects were becoming increasingly more important. The third sub-period covers from Dec 1999 to Dec 2001, which includes the boom and bust of IT bubbles.
Our sub-period results are also shown in Table 3 concentrates on the technology sector, which accounted for over 60% of its total market cap during the time examined.
In the first sub-period, the average pure country effects were 13.593%, against a value of 2.842% for the average pure industry effects. The two effects had a ratio of 4.78:1. Griffin and Karolyi (1998) report a ratio of 3.32:1 for the same time period.
The higher ratio in our estimation is expected as our sample includes 7 more emerging markets than theirs. Yet the ratio kept decreasing in the second and third sub-periods:
3.17:1 in the second and only 1.29:1 in the third period. Closer examination reveals that the decrease of the ratio was entirely due to the increase of industry effects. In fact, the country effects were increasing across the three sub-periods: from 13.593%
in the first up to 17.075% in the third sub-period. On the other hand, the corresponding industry effects went up from 2.842% to 13.152%. Clearly the industry effects were catching up with the country effects at a very fast pace. One thing to bear in mind is that the increase of country effects over time was not a reflection of the decrease of global market integration; rather, it was caused by some particular reasons in specific regions such as the financial crisis in Asia Pacific, as illustrated in the following sub-section.
During the third period, over one fifth of the industries had an industry effect higher than the average country effects. Such industries include not only technology and telecommunications industry groups, such as biotechnology, semiconductors, communications technology, software, but also other industries, such as consumer services, tobaccos, entertainment, household products and advertising.
Overall, our analysis demonstrates that the country effects still dominated the industry effects for the whole sample period. However, even though the country effects kept increasing over time, the industry effects were catching up at a faster speed, especially in the most recent years. In fact, in some of the industries as noted above which cover not only TMT sectors but also other non-TMT sectors, the industry effects had already outperformed the country effects.
The geographical breakdown of country effects
The global country effects analyzed above do not account for the geographical differences. The country effects in different regions may vary because of the regional substantial variations in how economic and financial integration have progressed.
Our geographical breakdown of country effects can nest other papers which focus on the European countries such as Rouwenhorst (1994, 1995) and Rouwenhorst (1999) . In additon, it allows us to explore whether the evolution of country and industry effects in each region is consistent with the differences across regions in economic and financial integration.
We divide our sample of countries into 4 regions: Europe (16 countries), Asia Pacific (11), North America (2) and Latin America (4). For each region, we average the pure country effects and cumulative industry effects of the countries within that region to obtain the regional country effects and regional cumulative industry effects.
We also divide our sample of countries into developed and emerging markets to detect any differences between the two markets. The results are presented in Table 4 .
Panel A of Table 4 reports the country and cumulative industry effects across regions. During the entire sample period, Latin America exhibited the highest country effects (with a variance of 31.263%), followed by Asia Pacific with a variance of 21.251%. This is as expected since all the four countries included in Latin America belong to emerging markets, and there are 7 developing countries included in Asia
Pacific. By contrast, the country effects for Europe and North America (including only the US and Canada) were much smaller (8.842% and 3.067% respectively).
The sub-period results show that compared to the first sub-period, the country effects for all the regions except Asia Pacific decreased in the second period. In the third sub-period, the country effects decreased in both Asia Pacific and Latin America, but increased in Europe and North America. Recall that the global country effects shown in Sub-section 3.2 went up during the second and third sub-periods. By breaking down those country effects across regions, we find that the increase of global country effects during the second period was entirely due to the surge of country effects in Asia Pacific countries, which might be a consequence of the Asian crisis during that time period. On the other hand, the increase of global country effects during the third period was due to the climbing-up of country effects in Europe and North America.
Comparing the country effects in each region with the global industry effects, one can see that the country effects in North America were lower than the global industry effects for not only the full sample period, but for the three sub-periods as well. In Europe, the country effects were higher than the industry effects in the first and second periods, but for the third period, the two effects nearly levelled each other (13.783% of country effects vs. 13.152% of industry effects, a ratio of 1.05). There were no surprising results for the Asia Pacific and Latin America regions: the country effects had still dominated the industry effects not only for the full sample period but also for the sub-sample periods.
All in all, during the entire period of 1992-2001, the country effects had dominated the industry effects in all the regions except North America. The country effects for Latin America and Asia Pacific were much higher than those for Europe and North America. The ratios of country/industry effects were 5.25:1, 3.57:1 and 1.49:1 respectively for Latin America, Asia Pacific and Europe. Yet judging from sub-periods, the ratios for all the three regions were continuing to decrease (except for Asia Pacific in the second sub-period when the Asian crisis occurred). The ratios in the last sub-period were down to 1.44:1, 1.8:1 and 1.05:1 respectively for the above three regions. Especially in Europe, the industry effects almost levelled the country effects. The decreasing ratios across all the regions imply a tendency that not only in
Europe, but globally, equity markets have become increasingly integrated. The only difference across regions is that the industry effects in Europe were catching up with the country effects at a faster rate.
Panel B of Table 4 shows the comparison of country and cumulative industry effects between developed and emerging markets. It confirms our geographical breakdown analysis that the emerging markets tend to have larger country effects. It also indicates that during the third sub-period, the industry effects began to dominate the country effects in developed markets. Generally, the result suggests that it was only in recent years that the industry effects had become more important than the country effects in the developed world, as those developed markets had lower country effects and might be more globally integrated not only relative to the emerging markets but also over time.
The global and regional country vs. industry effects: MADs estimation
We conduct MAD estimation in our analysis to investigate the changing roles over time as well as the regional differences between the country and industry effects. Figure 1 shows that in the global markets, the country effects varied less compared to the industry effects during the whole sample period. Before the year 1998, the country effects dominated the industry effects. Since then, however, they had been outperformed by the industry effects so that the return opportunities from industry tilts had dominated those from country tilts. showed an upward trend, although the increase was not identical across regions.
Third, as in the global markets, the industry effects in all the regions increased sharply and then turned downwards during the last several years, which may be related to the boom and bust of IT bubbles. Nevertheless, such increase was not completely attributable to the IT bubbles as the level of industry effects at the end of our sample was still historically high, and even higher than the country effects in some regions.
In Europe, the industry effects surpassed the country effects within the year 1999 and the margin of the difference since then was wide relative to the scenarios in other regions. This finding supports the notion that the start of EMU as well as the introduction of single euro currency have accelerated the economic integration in the region and brought it to stand in contrast to the other regions. The dominance of industry effects over country effects took place earlier in North America, back in 1995.
Yet the gap was very small and in the recent period, both country and industry effects went up abruptly and industry effects lost its dominance for a short time in 2000.
Again this may be related to the burst of the technology bubbles. For Asia Pacific, the country effects hit the highest during 1997-1999, the Asian crisis period. After the crisis, the two effects were moving closer and the gap between the two had become narrower. In Latin America, there were two spikes present on the line of the country effects. The first one, which was also the highest, was related to the Latin America financial crisis during the early 1990s and the second happened at the time of the Asian crisis. Clearly the Asian crisis had a great impact on the region. Although the country effects dominated the industry effects in the region for the whole period, the gap was getting smaller and the importance of industry effects was increasing as well in recent years. Figure 6 shows that for the developed countries, the industry effects increased very fast while the country effects were relatively constant. The former had dominated the latter with a great margin since 1998. On the other hand, Figure 7 reveals that in the developing countries, although the industry effects were all the way dominated by the country effects, their importance was increasing over time and the gap between the two effects was narrowing in recent years.
To sum it up, our MADs estimation indicates that the world had witnessed a major shift in the sources of importance in the return variation: industry effects began to dominate the country effects in recent years. The increasing importance of industry effects worldwide seems to coincide with the increasing process of business and financial globalization. Yet the situation varies across regions: while the industry effects became more important in Europe and North America in recent years, they were still dominated by the country effects in Asia Pacific and Latin America. In terms of the developed versus emerging markets, the former had shown industry effect dominance while the latter country effect dominance. It is clear that emerging markets had larger country effects and were less integrated with the rest of the world.
Traded vs. non-traded goods industries
Griffin and Karolyi (1998) point out that traded and non-traded goods industries might behave differently in terms of the variance of the pure industry effects. Traded goods industries are denoted with a "T" in parenthesis in Table 3 . In fact, Table 3 shows that most of the traded goods industries exhibited greater industry effects than non-traded goods industries. We separate the industries into traded and non-traded goods industries to investigate whether there are significant differences between the two categories. Table 5 indicates that compared to non-traded goods industries, the traded goods industries did have among the highest industry effects. The traded goods industries had a pure industry effect variance of 7.169% and non-traded goods industries had a variance of 5.43%. On the other hand, the sum of country effects for the traded goods industries was lower than that for the non-traded goods industries:
0.529% vs. 0.565%. Those results held true not only for the whole sample period, but also for the three sub-periods. F statistics strongly rejects the null that either the variance of pure industry effects or the cumulative sum of the country effects was equal between the two categories.
Therefore, during our whole sample period, as well as for the three subperiods, traded goods industries had larger industry effects and smaller cumulative country effects than the non-traded goods industries. Such a significant difference between the two industry categories may have a theoretical explanation. For firms in traded goods industries, their profitability, cash flows and asset values are more sensitive to the external factors such as the international input and output price fluctuations and change of exchange rates, rather than domestic factors. So the sources of variation in global industry factors can be more important for equity prices of traded goods firms. Those traded goods firms as a whole tend to exhibit a higher co-variation. As a result, industry factors can explain a relatively larger proportion of the total variation in the index returns of traded goods industries.
Robustness Test
Our estimation shows that the industry effects were catching up and gaining in importance in the most recent years, although they were still dominated by the country effects during our whole sample period. The increasing importance of industry effects were closely related to the ongoing capital market integration worldwide. However, some papers, such as Brooks and Delnegro (2002) , have argued that the recent increase of industry effects is confined to a narrow set of industry sectors-Technology, Media and Telecommunication (TMT) 3 , while for the rest of the industries, the industry effects are still dominated by the country effects.
They further conclude in their paper that the recent rise of industry effect is not an indication of global market integration, rather it is a temporary phenomenon associated with the equity market technology bubble in the late 1990s.
To address the above issue and also to investigate the robustness of our analysis, we re-examine the country vs. industry effects by excluding the TMT sectors in our sample. The results for the detailed variance computation and the MAD estimation can be made available by the authors. We report in the paper the main findings.
At the global level, the average variances of the pure country effects and industry effects were 15.716% and 5.098 % respectively during the full sample period.
The two effects had a ratio of 3.082:1, higher than the ratio of 2.55:1 in the prior estimation, which included TMT sectors. For the sub-periods, the ratio of the two effects dropped from 5.798:1 in the first period to 4.175:1 in the second period and further down to 1.291:1 in the third period (For comparison, the ratios for the three sub-periods in the prior estimation were 3.32:1, 3.17:1 and 1.29:1 respectively).
Looking at the results by regions, we find that the industry effects surpassed the country effects in North America during the full sample period. As far as subperiods are concerned, in Europe the industry effects (11.419%) slightly outperformed the country effects (11.197%) in the third sub-period. This is a more favourable result compared to our prior estimation (the corresponding figures were 13.152% and 13.783%). While the industry effects were still dominated by the country effects in emerging markets in the third sub-period, they began to outperform the country effects in the developed markets.
Clearly, all those findings support our prior estimation. Our MAD estimations without TMT sectors further indicate that the industry effects in the late 1990s had surpassed the country effects at the global level and for the developed countries. In terms of regions, while the industry effects had been still dominated by the country effects in Asia Pacific and Latin America, the situation for Europe and North America had changed: the industry effects had become more important than the country effects in recent years.
Overall, our results were robust to the estimation which excludes TMT sectors.
In other words, the recent growth of industry effects was not confined to a narrow set of TMT sectors. Rather, it was an industry-wide phenomenon which was embedded in the ongoing financial and business globalization process.
Conclusion
Previous literature has shown a mixed empirical result over the importance of country and industry effects in the international equity returns. In this paper, we employ a new comprehensive database, the Dow Jones Global indexes, to re-examine the issue with a focus on those effects' changing roles over time and their geographical divergence. Our sample covers 50 well partitioned industries and 34
worldwide countries for the time period of Jan 1992 -Dec 2001. Our results indicate that the earlier findings of the dominance of country effects over industry effects in papers such as Griffin and Karolyi (1998) and Heston and Rouwenhorst (1994) were due to their use of a sample period that only covered the 1980's and early 1990's. As we have shown, however, the importance of the two effects was changing over time and the industry effects were catching up with the country effects in recent years. In fact in some industries like semiconductors, technology, consumer services, household products, tobacco and entertainments, the industry effects had already outperformed the country effects.
Our results have also shown that the shift between the two effects varied across geographical regions. While the industry effects became more important in Europe and North America in recent years, they were still dominated by the country effects in Asia Pacific and Latin America. The results were in contrast to those found in some earlier studies on Europe, such as Rouwenhorst (1999) who employed the regional data for the period 1993-98. Our estimation of industry effects is based on a large number of countries and industries, which may be a more appropriate representation of the world portfolio.
We tested the robustness of our results by excluding TMT, which might have been the reason for the rising importance of the industry effects in recent years. Our -25 -results show that the increasing industry effects were not only bounded to the TMT sectors, but an industry-wide phenomenon which may be related to the globalization activities.
We also confirm the previous findings by Griffin and Karolyi (1998) Otherwise the diversification potential would be reduced. Table 5 Estimation of industry effects for traded and non-traded goods industries "Mean(median)" is calculated by taking the average (median) of the cumulative country effects, pure industry effects across all industries separately for traded and non-traded goods industries. "Average variance" is estimated by pooling the time series of all cumulative country or pure industry effects across the industries in that subset and estimating the variance separately for non-traded and traded goods industries. The F-statistics is computed for the ratio of the variances across groups separately for the cumulative sum of country effects and pure industry effects and tests for the equality of variances between non-traded and traded goods industries 
